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54 [Title of Invention] 

Fluorescence Observation Endoscope Apparatus 

57 [Abstract] 
[Purpose] 

To simplify the switching between a normal image 
and a fluorescence image with simple structure and 
reliably detect lesions from fluorescence images. 

[Constitution] 

A normal image, which is based on white light from a 
lamp 3 a in a normal illumination light source 3, 
obtained by an endoscope 1 is captured by a normal 
video camera 6 via a second adapter 5. A 
fluorescence image, which is based on excitation 
light Xq from a laser apparatus for fluorescence 4, 
obtained by the endoscope 1 is captured by a 
fluorescence imaging camera 7 via a second adapter 



5. By calculating the ratio of Xj and X 2 in a video- 
switching controller 10, whether an area is normal or 
diseased can be distinguished. Based on an 
identification signal from the video-switching 
controller 10, a video switcher 1 1 outputs a normal 
image or a fluorescence image and output images are 
displayed on a monitor 12. 

[Claim] 
[Claim 1] 

A fluorescence observation endoscope apparatus, 
which is characterized by comprising: an endoscope 
having the insertion part to be inserted in a body 
cavity by which an observation [normal] image by 
illumination light and a fluorescence image by 
excitation light of an area to be observed in the body 
cavity, which are at the distal end of the aforesaid 
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insertion part, are transmitted to the proximal end of 
the insertion part; 

a supply means for normal light to supply the 
aforesaid normal illumination light to the aforesaid 
endoscope; 

a supply means for excitation light to supply the 
aforesaid excitation light to the aforesaid endoscope; 
an normal image generating means which generates a 
normal display image by the aforesaid normal image; 
a fluorescence image generating means which 
generates a fluorescence display image by the 
aforesaid fluorescence image; and 
a light-quantity detection means which detects a 
quantity of light of the aforesaid fluorescence image; 
and 

a selecting means which selects between the 
aforesaid normal display image and the aforesaid 
fluorescence display image based on the output from 
the aforesaid light-quantity detection means. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field] 

This invention relates to a fluorescence observation 
apparatus which diagnoses a diseased area based on 
fluorescence light emitted from an area to be 
examined on which the excitation light is irradiated. 

[0002] 
[Prior Art] 
[Prior Art] 

In recent years, techniques such as auto-fluorescence, 
which is generated directly from living tissue by 
irradiating the excitation light to an observation area 
of living tissue, and drug-induced fluorescence, 
which is generated by injecting a fluorescent 
medicine into the organism beforehand, produce two- 
dimensional images which are used to diagnose the 
degeneration of tissues of the organism or a state of 
the disease (for example, the type of the disease or 
the extent of infiltration), such as a cancer. 

[0003] 

If excitation light irradiates living tissue, the 
wavelength of the fluorescence generated will be 
longer than that of the excitation light. 
Fluorescence substances in the organism are, for 
example, collagen, NADH (nicotinamide adenine 
dinucleotide), FMN (flavin mononucleotide), - 
pyridine nucleotide, etc. Recently, the interrelation 
between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, 
and the diagnosis of cancer, etc. is possible by this 
fluorescence. 

Alternatively, a fluorescence substance such as HpD 
(hematoporphyrin), Photofrin, ALA(5-amino 



levulinic acid), etc., may be injected into an 
organism. These substances have a tendency to 
accumulate in cancerous tissue, and a diseased area 
can be diagnosed by observing the fluorescence after 
injecting any of these substances into an organism. 

[0004] 

Fluorescence emitted is extremely weak so that 
extremely high sensitivity photography is required. 
It is widely known that an image intensifier is used 
for high sensitivity photography. 

[0005] 

On the other hand, in addition to observing 
fluorescence images, it is also important to observe a 
normal image to perform orientation and the like in a 
fluorescence observation by an endoscope. 
Conventionally, both fluorescence and normal 
images are either captured by several cameras or one 
camera by time-divided manner. 

[0006] 

[Problem to be Solved] 

However, a conventional fluorescence observation 
endoscope apparatus, which performs fluorescence 
observation by an endoscope, performs the 
observation while manually switching between a 
normal image and a fluorescence image. Thus, 
normal mages and fluorescence images have to be 
observed constantly while the insertion part of an 
endoscope is guided into a body cavity by observing 
a normal image. This switching operation is 
complicated, and a diseased area can be missed if a 
timing of switching is missed. 

[0007] 

This invention is formed in consideration of the 
above-mentioned matters. The purpose of this 
invention is to provide a fluorescence observation 
endoscope apparatus which simplifies switching of a 
normal image and a fluorescence image with simple 
structure and is capable of detecting a diseased area 
based on a fluorescence image reliably. 

[0008] 

[Means and Operation to Solve the Problems] 
With a fluorescence observation endoscope 
apparatus, which comprises: 

an endoscope having the insertion part to be inserted 
in a body cavity by which an observation [normal] 
image by illumination light and a fluorescence image 
by excitation light of an area to be observed in the 
body cavity, which are at the distal end of the 
aforesaid insertion part, are transmitted to the 
proximal end of the insertion part; 
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a supply means for normal light to supply the 
aforesaid normal illumination light to the aforesaid 
endoscope; 

a supply means for excitation light to supply the 
aforesaid excitation light to the aforesaid endoscope; 
an normal image generating means which generates a 
normal display image by the aforesaid normal image; 
a fluorescence image generating means which 
generates a fluorescence display image by the 
aforesaid fluorescence image; and 
a light-quantity detection means which detects a 
quantity of light of the aforesaid fluorescence image; 
and 

a selecting means which selects between the 
aforesaid normal display image and the aforesaid 
fluorescence display image based on the output from 
the aforesaid light-quantity detection means, 
and by selecting the aforesaid normal image or the 
fluorescence image by the aforesaid selecting means 
based on the output from the aforesaid light-quantity 
detection means, the switching of a normal image and 
a fluorescence image can be simplified with simple 
structure and a diseased area can reliably be detected 
according to the fluorescence image. 

[0009] 

[Embodiment] 

Hereafter, embodiments of this invention are 
described referring to the drawings. 

[0010] 

Fig. 1 and Fig. 2 relate to a first embodiment of this 
invention. Fig. 1 is a diagram showing the structure 
of a fluorescence observation endoscope apparatus. 
Fig. 2 is a diagram showing the fluorescence 
characteristics of tissue in a body cavity when 
excitation light Xo is irradiated from the fluorescence 
observation endoscope apparatus of Fig. 1. 

[0011] 

A fluorescence observation endoscope apparatus of 
the first embodiment as shown in Fig. 1 comprises: 
an endoscope 1 which is inserted in a body cavity for 
acquiring a normal image and a fluorescence image 
of an observed area such as a lesion; 
a normal illumination light source 3 for supplying 
white light for normal observation to the endoscope I 
via a first adapter 2; 

a laser apparatus for fluorescence light 4 for 
supplying a laser (such as an excimer laser, a krypton 
laser, a He-Cd laser, a dye laser) with excitation light 
Xo (for example, light of 350 - 500nm); 
a normal video camera 6 for detecting a normal 
image, which is based on white light from a lamp 3a 
of the normal illumination light source 3, obtained by 
the endoscope 1 via a second adapter 5; 



a fluorescence image detecting camera 7 for detecting 
a fluorescence image, which is based on the 
excitation light Xo from the laser apparatus for 
fluorescence light 4, obtained by the endoscope 1 via 
a second adapter 5; 

a CCU (camera control unit) 8 for generating a 
normal image by processing a normal image- 
detecting signal detected by the normal video camera 
6; 

a fluorescence image processor 9 for generating a 
fluorescence image by processing fluorescence 
image-detecting signal detected by the fluorescence 
image detecting camera 7; 
a video switching controller 10 for identifying a 
diseased area by detecting a quantity of fluorescence 
having wavelength longer than the wavelength of 
excitation light of fluorescence image-detecting 
signal, processed by the fluorescence image 
processor 9; 

a video switcher 1 1 which inputs normal and 
fluorescence images and outputs normal or 
fluorescence images based on identification signals 
from the video switching controller 10; and 
a monitor 12 to display output images from the video 
switcher 11. 

[0012] 

The first adapter 2 switches between white light from 
the lamp 3 of the normal illumination light source 3 
and excitation light Xo from the laser apparatus for 
fluorescence 4 by operating a movable mirror 14 via 
a driver 13 (The position of the movable mirror 14 
for white light is shown as the solid line and that for 
excitation light Xo is shown as the broken line in Fig. 
1) so as to introduce them to a light guide 15 which is 
inserted thorough the endoscope 1 . The light guide 
15 transmits light from the first adapter 2 to the distal 
end of the endoscope 1 and the light is irradiated 
from the distal end outwardly. A reflected light of 
the light irradiating the observed area is transmitted 
to an ocular part 17 of the endoscope 1 through an 
image guide 16 inserted through the endoscope 1. 

[0013] 

The second adapter 5 is detachably connected to the 
ocular part 2. The second adapter 5 introduces a 
normal image to the normal video camera 6 and a 
fluorescence image to the fluorescence imaging 
camera 7 by switching between a normal image and a 
fluorescence image by operating a movable mirror 19 
by a driver 18. (The position of the movable mirror 
for a normal image is shown as the solid line and that 
for a fluorescence image is shown as the broken line). 
The normal video camera 6 detects a normal image 
by a built-in CCD 20 and transmits a normal imaging 
signal to the CCU 8. 



[0014] 

In the fluorescence image-detecting camera 7, an 
image intensifier (I J.) 22 amplifies a fluorescence 
image via a rotatable filter 21. Then, die image is 
captured by a CCD 23 and a fluorescence image 
signal is transmitted to the fluorescence image 
processor 9. 

[0015] 

Fig. 2 shows the fluorescence characteristics when 
excitation light X<, is irradiated. The intensity of 
fluorescence generated from a living tissue by 
excitation light Xq at 442nm is stronger in a normal 
area and the intensity of a diseased area is weaker in 
shorter wavelength. In other words, the ratio of 
fluorescence intensity at X }t X^ varies in a normal area 
and a diseased area in the drawing. Thus, a diseased 
area and a normal area can be distinguished by 
obtaining the ratio of X { and X 2 . By this reason, a 
fluorescence image is separated into X x and X 2 by the 
rotatable filter 21 and captured by the CCD 23. 

[0016] 

In Fig. 1, the operation of the movable mirrors 14 and 
19 by the drivers 13 and 18 are synchronized with a 
timing controller 25. The timing of the drive of a 
motor 24 to operate the rotatable filter 21 is also 
controlled by the timing controller 25. 

[0017] 

In addition, although the video switcher 1 1 outputs a 
normal or a fluorescence image based on an 
identification signal, a normal or fluorescence image 
can be switched by a foot switch 26. 

[0018] 

According to a fluorescence observation endoscope 
apparatus of the first embodiment, a diseased area 
and a normal area are distinguished by calculating the 
ratio of X| and X 2 by the video-switching controller 
10. The output images are displayed on the monitor 
12 by outputting normal or fluorescence images by 
identification signals from the video-switching 
controller 10. Therefore, a normal image and a 
fluorescence image can be switched automatically 
and a diseased area can be reliably detected based on 
a fluorescence image. 

[0019] 

Next, a second embodiment will be explained. Fig. 3 
through Fig. 5 relate to the second embodiment of 
this invention. Fig. 3 is a diagram showing the 
structure of a fluorescence observation endoscope 
apparatus. Fig. 4 is an explanatory drawing of the 



irradiation of a therapy laser to a diseased area by the 
modification of the laser probe in Fig. 3. Fig. 5 is an 
explanatory drawing of the supply of a therapy laser 
to the laser probe by the modification of the first 
adapter of Fig. 3. Since the second embodiment is 
similar to the first embodiment, only different 
components are explained and the same symbols are . 
utilized for the same components and the 
explanations of those are omitted. 

[0020] 

As shown in Fig. 3, a laser probe 32 is inserted 
through an instrument channel 31 of the endoscope 1. 
The laser probe 21 is detachably connected to a first 
adapter 33. In the first adapter 33, the excitation light 
from the laser apparatus for fluorescence is separated 
into two beams of light by a beam splitter 34 and one 
beam is introduced to the laser probe 32 and the other 
is introduced to a light guide 15. The two beams of 
light to the laser probe 32 and the light guide 15 are 
supplied by moving the movable mirror 14 by the 
driver 13 [in the same way] as excitation light in the 
first embodiment. Other structure is the same as that 
of the first embodiment. 

[0021] 

By an apparatus comprising such, in the second 
embodiment, in addition to the effect of the first 
embodiment, by projecting the tip of the laser probe 
32, which is inserted through the instrument channel 
31, from the distal end of the endoscope 1, a 
fluorescence observation area can be expanded, and 
an area near the distal end of the endoscope and area 
away from the endoscope can be observed 
simultaneously. Thus, a diseased area can be 
detected more reliably. 

[0022] 

In addition, by providing a condenser 35 having a 
short focal length at the tip of the laser probe 32, an 
apparatus can perform a wide range of fluorescence 
observation as Fig. 4 (a). If a diseased area is 
detected in organism's tissue 36, it can also perform a 
laser cauterizing treatment by bringing the tip of the 
laser probe 32 closer to the diseased area as Fig. 4 
(b). 

As a method to perform cauterization by laser, as 
shown in Fig. 5, a laser beam by a therapy laser 
apparatus 38 can be supplied to a laser probe 32 by . 
additional installing a movable mirror 37 for 
switching lasers in the first adapter 33. The driver 13 
controls the switching timing of the lasers when a 
diseased area is detected by the laser apparatus for 
fluorescence 4. 

In this case, by increasing numerical aperture (NA) of 
the excitation light from the laser apparatus for 
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fluorescence 4 and reducing numerical aperture (NA) 
of the therapy laser, the radiation per square of 
excitation light becomes larger. As an observing area 
is spread, the radiation per square of the therapy laser 
becomes smaller. A laser with high power density 
can be irradiated to a diseased area. 

[0023] 

Next, a third embodiment will be explained. Fig. 6 
through Fig. 8 relate to the third embodiment of this 
invention. Fig. 6 is a diagram showing the structure 
of a fluorescence observation endoscope apparatus. 
Fig. 7 is a block diagram showing the structure of a 
fluorescence light-quantity detection device. Fig. 8 is 
a timing chart to show operation of the fluorescence 
light-quantity detection device in Fig. 7. Since the 
third embodiment is similar to the first embodiment, 
only different components are explained and the 
same symbols are utilized for the same components 
and the explanations of those are omitted. 

[0024] 

As shown in Fig. 6, a beam splitter 41 for separating 
a fluorescence image is placed between the second 
adapter 5 and the fluorescence image-detecting 
camera 7. The structure is arranged such that a part 
of the fluorescence light quantity of a fluorescence 
image separated by the beam splitter 41 is detected 
by a fluorescence light quantity detection apparatus 
42 so that the image display control unit 43, which is 
placed where the video switcher 1 1 of the first 
embodiment was located, controls the displayed 
image in accordance with the detected quantity of 
fluorescence light 

[0025] 

As shown in Fig. 7, the fluorescence light-quantity 
detection apparatus 42 causes a dichroic mirror 45 to 
divide a fluorescence image into two wavelengths X\ 
and A. 2 . Then, the quantities of fluorescence light 
beams having the wavelengths X x and X 2 are supplied 
to high sensitive photodiodes (APD) 46 and 47 and 
are sampled in sample-and-hold circuits (S/H) 48 and 
49. The quantities of sampled fluorescence light 
having the wavelengths X.j and X 2 are calculated by a 
calculation circuit 50 to determine whether or not the 
fluorescence light quantity indicates a diseased area. 
Thus, the timing controller 25 and the image display 
control unit 43 are controlled. 

[0026] 

If the fluorescence light quantity indicating a 
diseased area is not detected, the fluorescence light 
quantity detection apparatus 42 controls the timing 
controller 25 to lengthen the time in which white 
light is irradiated by the normal illumination 



(observation) light source 3 as shown in Fig. 8 (a), 
and shorten the time in which excitation light is 
irradiated by the laser apparatus for fluorescence light 
4 as shown in Fig. 8 (b). As a result, an observed 
image having sufficient brightness can be obtained if 
a diseased are is not present Thus, the operation for 
inserting the endoscope and the like can be 
facilitated. If a quantity of fluorescence light 
indicating a diseased area is detected, the timing 
controller 25 shortens the time in which white light is 
irradiated by the normal illumination light source 3 as 
in Fig. 8 (c) and lengthens the tine in which 
excitation light is irradiated by the laser apparatus for 
fluorescence light 4 as in Fig. 8 (d). As a result, a 
fluorescence image having sufficient brightness can 
be obtained if a diseased area is present Thus, a 
diagnosis of a diseased area and the like can be 
performed easily. 

[0027] 

Next, a fourth embodiment is explained. Fig. 9 and 
Fig. 10 relate to the fourth embodiment of this 
invention. Fig. 9 is a block diagram of the principal 
part of a fluorescence observation endoscope 
apparatus. Fig. 10 is a block diagram showing a 
modification of the principal part of the fluorescence 
observation endoscope apparatus of Fig. 9. Since the 
fourth embodiment is similar to the first embodiment, 
only different components are explained and the 
same symbols are utilized for the same components 
and the explanation of those are omitted. 

[0028] 

In the fourth embodiment of Fig. 9, a separate image 
guide for fluorescence light 62 is provided in the 
endoscope 61, in addition to an image guide 16. In 
the second adapter 63 in which the images from the 
image guide 16 and the image guide for fluorescence 
62 are incident, the image from the image guide 16 is 
captured by a normal video camera 6 via a slide 
switch 64 and a mirror 65, and the image from the 
image guide for fluorescence 62 is captured by a 
fluorescence image detecting camera 7 via the slide 
switch 64. The slide switch 64 switches images from 
the image guide 16 and the image guide for 
fluorescence 62 by the driver 18 so as to transmit the 
images to the normal video camera 6 and the 
fluorescence image detecting camera 7. The 
switching timing is the same as the timing of the 
movable mirror 19 in the first embodiment. 

[0029] 

According to the fourth embodiment, in addition to 
the effect of the first embodiment, it can be made 
simple without proving a means to separate a normal 
image and a fluorescence image. 
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[0030] 

In addition, in the fourth embodiment, die image 
from the imgge guide 16 is captured by the normal 
video camera 6 via the slider switch 64 and the 
mirror 65. However, it can be structured to capture a 
normal image by built-in CCD 70 on the distal end of 
the endoscope 61 as shown in Fig. 10. 

[0031] 

Moreover, in each embodiment described above, the 
CCD 20 in the normal video camera 6 was structured 
to capture images based on white light However, the 
CCD 20 may be made into a CCD which captures a 
color image by providing a color mosaic filter on the 
incident surface of the CCD 20. The normal video 
camera may also be made to capture a color image by 
providing a color filter to separate white light into R, 
G, and B. In addition, by making R, G, and B lights 
sequentially supplied from the normal illumination 
light source 36, a normal video camera may be made 
to capture a color image by synchronizing with the 
timing of light supply to capture a color image. 

[0032] 

[Effect of the Invention] 

According to this invention described above, since a 
normal (observation) image or a fluorescence image 
is selected by the selecting means in accordance with 
the output of the light quantity detection means, the 
invention has the effect that the switching between a 
normal image and a fluorescence image can be 
simplified with simple structure and a diseased area 
can be detected reliably based on a fluorescence 
image. 

[Brief Explanation of Drawings] 
[Fig. 1] 

Fig. 1 is a diagram showing a fluorescence 
observation endoscope apparatus of a first 
embodiment. 

[Fig. 2] 

Fig. 2 is a characteristic diagram of a fluorescence 
characteristic of tissue in a body cavity when 
excitation light Xo is irradiated from a fluorescence 
observation endoscope apparatus of Fig. 1. 

[Fig. 3] 

Fig. 3 is a diagram showing a fluorescence 
observation endoscope apparatus of a second 
embodiment. 

[Fig. 4] 



Fig. 4 is a drawing explaining the irradiation of 
therapy laser to a diseased area by a modification of a 
laser probe in Fig. 3. 

[Fig. 5] 

Fig. 5 is an explanatory drawing of the supply of a 
therapy laser to the laser probe by the modification of 
the first adapter in Fig. 3. 

[Fig. 6] 

Fig. 6 is a diagram showing the structure of a 
fluorescence observation endoscope apparatus of a 
third embodiment 

[Fig. 7] 

Fig. 7 is a block diagram of a fluorescence light 
quantity detection apparatus of Fig. 6. 

[Fig. 8] 

Fig. 8 is a timing chart explaining the operation of the 
fluorescence light quantity detection apparatus of Fig. 
7. 

[Fig. 9] 

Fig. 9 is a structural diagram of the principal part of a 
fluorescence observation endoscope apparatus of a 
fourth embodiment 

[Fig. 10] 

Fig. 10 is a structural diagram of the principal part of 
a modified fluorescence observation endoscope 
apparatus of Fig. 9. 

[Symbols] 

I. .. endoscope 
2... first adapter 

3... normal illumination light source 
3a..lamp 

4... laser apparatus for fluorescence light 

5... second adapter 

6 . . . normal video camera 

7... fluorescence image detecting camera 

8.. .CCU 

9... fluorescence image processor 
10... video switching controller 

I I. .. video switcher 
12... monitor 

13, 18. ..driver 

14, 19... movable mirror 
15... light guide 

16.. .image guide 
20, 23. ..CCD 
21...rotatable filter 
22.. .1.1. 

25... timing controller 



6 



[Fig- 1] [Fig. 2] 





1 




00 



o 

3 



APO 1 



-r 



S/H 



7« 



AP 02 



S/H 



7^ 



49 



Timin g cu^ ro! 



" Image display 
control unit 



(a) normal light on 

on* 
on 

(b) excitation light off 

(c) normal light 

(d) excitation light eti 




[Fig- 9] 

Fluorescence image-detecting camera 

i 



' /*& 




[Fig. 10] 

Fluorescence image-detecting camera 



63 



d 1 ecu 



J) 




3 




16 
70 



[AMENDMENT] 



[Filing Date] 
January 13,Heisei6 

[Amendment 1] 

[Title of Document for Amendment] 
Description 

[Item to be Amended] 
0021 

[Method of Amendment] 
Modification 

[Content of Amendment] 
[0021] 

By an apparatus comprising such, in the second 
embodiment, in addition to the effect of the first 
embodiment, by projecting the tip of the laser probe 
32, which is inserted through the instrument channel 
31, from the distal end of the endoscope 1, a 
fluorescence observation area can be expanded, and 
an area near the distal end of the endoscope and an 
area away from the endoscope can be observed 
simultaneously. Thus, a diseased area can be 
detected more reliably. 

In addition, although it is not shown in Fig. 3. the 
structure mav be arranged such that white light from 
the lamp 3 a is introduced to both the laser probe 32 
and the light guide 15 similar to the structure for 
excitation light. In this case, a normal observation 
area can be expanded. 

[Amendment 2] 

[Title of Document for Amendment] 
Drawing 

[Items to be Amended] 
Fig. 3 

[Method of Amendment] 
Modification 




[Content of Amendment] 
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t^3t^<!: 19 i&x.&ffifSS'ffc switching an ordinary observed image and a 

t5i*t, 5t^{£i£3fc&(;i<fc fluorescent image, the detection of the illness 

5^.#pM££>t&£iJ£TtT5 site by the fluorescent image is performed 

reliably. 

[SUMMARY OF THE INVENTION] 

iiST V# ^76 "CaflfffilUft The ordinary observed image obtained by the 

8K3 07 ^7° 3 a d»boSfe3t endoscope 1 according to the white light from 

{wj; 9 l*J&3£ 1 tufcii^ lamp 3a of the ordinary illumination light source 

ftf&lfeS:^ 2 T ^7** 5 L 3 is photographed through the second adaptor 

"CilHfe L„ Sfttfe9Hfe;fr ^77 5 with the ordinary TV camera 6. 

X'%?tRli'—f^W:4frb<DEh The fluorescent image obtained by the 

fift X 0 iz X *) [HUM 1 T'# endoscope 1 by the excitation light (lambda) 0 

kftfcitft^?:^ 2 7^7°^ 5 from the laser apparatus for fluorescence 4 is 

4r^l* L*CS^ LT\ frt^'f photographed through the second adaptor 5 by 

yfy^ay^o- 7 1 Ot*A the fluorescent image photographing camera 7. 

1 , X 2 (Ditig&T&isb&z bX' A lesion or normal is distinguished by 



99/11/18 



4/35 



(C) DERWENT 



JP7-155285-A 



t ES&ESU U tft^ obtaining the ratio of 1 (lambda) and 2 (lambda) 

yft 1 1 fr¥ J f&*'( by the video switching controller 10. The video 

y^3>f>n-7i 0frb<DP& switcher 11 outputs an ordinary image or a 

S'Mf-f-dJ; >9i§SiIHt£/ili:£ fluorescent image with the identification signal 

ytM&.&tti?) L-T, ^—^1 2 from the video switching controller 10, and 

X'tii^lJ^ : Sr^7Fi"5o displays an output image with a monitor 12. 





3a : lamp, 4 : Laser apparatus for fluorescence, 9 : Fluorescence image 
processor, 10 : Video switching controller, 11 : Video switcher, 12 : Monitor, 13 : 
Driver, 1 8 : Driver, 25 :Timing controller, 26 : Foot switch 



[CLAIMS] 



[If mm 1 ] [CLAIM 1] 

tc#Ai" ; 5lf A^R^r^ The endoscope which has an insertion part 
buIEJ? X%9t$ik\Z-\\lM't Z> inserted in an intra-corporeal, and transmits the 
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z msm xnmt^m mean- z> 
tfr ia*3t ® fco ft i £ ft ffi-r 5 



observed image of the ordinary illumination light 
of the intra-corporeal observation site which is 
positioned at the above-mentioned end of an 
insertion part, and the fluorescent image by 
excitation light to an above-mentioned 
insertion-part base-end side, ordinary-light 
supply means to supply an above-mentioned 
ordinary illumination light to an above- 
mentioned endoscope, excitation-light supply 
means to supply above-mentioned excitation 
light to an above-mentioned endoscope, 
observation image formation means to form an 
observation image by the above-mentioned 
observed image, fluorescent image formation 
means to form a fluorescent image with an 
above-mentioned fluorescent image, quantity- 
of-light detection means to detect the quantity 
of light of an above-mentioned fluorescent 
image, and choice means to choose an above- 
mentioned observed image or an above- 
mentioned fluorescent image based on the 
output of above-mentioned quantity-of-light 
detection means are provided. 

The fluorescent observation endoscope 
apparatus characterized by the above- 
mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1 ] 



[0001] 



lM^±(Dm^m) [INDUSTRIAL APPLICATION] 

Wsk^M^\^^% This invention relates to the fluorescent 
£r£8|hfL, ^OfcfctfcSEfcf^^k observing apparatus which diagnoses the 
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^'t^^tftX D , &&M{iL%:1& illness site from the fluorescence which is 
l^i-5^*M^^Kf-P^1*5o emitted from the tested object by radiating 

excitation light for a tested object. 

[0 0 0 2J [0002] 



V&&(D&m [PRIOR ART] 

F^Jim^Mw J: 9 b In recent years, a private fluorescence from the 

co^^^^t-^^ organism by the endoscope etc. and the 

AU ^(DM^^^ytZ: 2dt7t fluorescence of the medicine by injecting a 

WOkt LT^ttiU ^(D'&Ji^L medicine to the organism are detected as a 

frh, ±feffifc<nW&&1&^<n two-dimensional image. 

5^0 (DM$£ From the fluorescent image, there is a 

^SfWaffl) %&Wi'tZ>&Mfi l technique that illness condition (for example, 

fc5o the kind and permeation range of the illness), 

such as the denaturation of a living tissue and 
cancer, is diagnosed. 

[0 0 0 3] [0003] 

±m^^%^M^^t^t<0 If a light is irradiated to a living tissue, the 

Stji^ct ^ ^^^<D^%i)^ fluorescence of a wavelength longer than the 

£1"5 0 £f£(-:fc#5i£»JC excitation light will generate. 

t LT, #>JxJiN ADH (^=3 As the fluorescent material in the organism, 

f >;7 5 FTr^^^^tf for example, there are NADH (nicotinamide 

K) , FMN (77t*^/? adenine nucleotide), FMN ' (flavine 

? virf- K) , fc° D v^^^ ^ mononucleotide), pyridine nucleotide, etc. 

ir^ K^i 5 fe5o Sfi"C(4, i Recently, the interactive relationship between 

Oip^Cx 3£ an endogenous substance in-the-living-body 

At ©ffiSBB^is^5ft^>ioT and the illness became clear. 

#fc 0 £fc, HpD (^"V h zK Moreover, HpD (hematoporphyrin), Photofrin, 

/>7>f , Photofr and ALA (delta) (-amino levulinic acid) have the 

in, ALA (5 — amino integrated property to cancer, 

levulinic aci The illness site can be diagnosed by injecting 

d) ti % Jfi^ro^flttflSfcKK this into the living body and observing the 

^Lix£: A L> ful5^ fluorescence of an above-mentioned material. 
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[0 00 4] [0004] 

r CD«t 9 ft^Ttri, $i£>"C^^ Since such a fluorescence is very feeble, it 

"T?fc5GQ"C\ ■?'C0li,^O/'ci6(c needs very high sensitive photography for the 

M\ &itoXM$ l &<DWL&%!&W observation. 

t~tZ> 0 d^ffi^SSIf^^T o The image * intensifier is well known as that 

h<Ot LT<f ^ — v 5 • -f >x V which performs this high sensitive photography. 

5, 

[0 0 0 5] [0005] 

— Jj* l*3&£ll£«}:5^3fc|t^{£ On the one hand, in a fluorescent observation 

joV^Tfi^ 0&.ytii&(Di&, il^tf) according to an endoscope, in addition to a 

MEGOHM t>x ^ i> ^ •> fluorescent image, the observation of a ordinary 

a Is^f&TT 0 _h"Clill"Cfo<5o screen is also important when performing an 

fi£3feT-li, ^Miii^^Pi orientation etc. 

2f 3r$lf£"t"<5f;:#> x ;>< Conventionally, some cameras are used, in 
v^feffi Ltz 9 > X, IW]— order to take photographs of both fluorescent 

* 7 SrBf^JT-iif^ LTV^c 0 image and ordinary image 

Moreover, photographs are also taken by an 
identical camera by the time division. 

[0 0 0 6] [0006] 



M] 

tefrbmmzn-ox\,^%,. m 



[PROBLEM ADDRESSED] 

However, in the fluorescent observing 
endoscope apparatus which performs the 
fluorescent observation by the conventional 
endoscope, since it is observing, switching an 
ordinary observed image and a fluorescent 
image by manual operation, guiding the 
insertion part of an endoscope to an intra- 
corporeal by the ordinary observed image, an 
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ordinary observed image and a fluorescent 
image must be performed at any time, and 
operation of this switch is complicated. 

Moreover, when mistaking the timing of 
switching, there is a problem of overlooking the 
illness site. 



[0 0 0 7] 

#38 W fit, ±Mffifc:ie*-Cft 

£ tilth <DT?h*) , tt*ft«fifc 



[0007] 

This invention is made in view of an above 
situation. 

It aims at providing the fluorescent observing 
endoscope apparatus which can do reliably the 
detection of the illness site by the fluorescent 
image by a simple constitution, while simplifying 
switching an ordinary observed image and a 
fluorescent image. 



[0 0 0 8] 



[0008] 



xmm 

iifJfErtm&twitrjfSai 
HNS W * S 

£ £ $ -f 3 « S ft £ ^ IS: 



[A SOLUTION OF THE INVENTION and an 
effect] 

The endoscope which has an insertion part 
inserted in an intra-corporeal, and transmits the 
observed image of the ordinary illumination light 
of the intra-corporeal observation site which is 
positioned at the above-mentioned end of an 
insertion part, and the fluorescent image by 
excitation light to an above-mentioned 
insertion-part base-end side, the ordinary-light 
supply means to supply an above-mentioned 
ordinary illumination light to an above- 
mentioned endoscope, the excitation-light 
supply means to supply above-mentioned 
excitation light to an above-mentioned 
endoscope, the observation image formation 
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~f~ ; byt1k%kiii^%kb ^ fufSTfeik means to form an observation image by the 
^t±l^g:c7){ii^{cS<5v^T > lu above-mentioned observed image, the 
IHffi^^^ytltmjfE^^®^^: fluorescent image formation means to form a 
Mtit-t Z>M$l^gk t £rii;i, fu fluorescent image with an above-mentioned 
tail^^^fcJ: <9|1jf53tS^ai fluorescent image, the quantity-of-light 
^■©Wtti^fzS^V^T. iulEtl detection means to detect the quantity of light of 
^^SfcfimjIE^TtM^^rilJR an above-mentioned fluorescent image, and the 
t TNffi^frt^clcicfc K) > choice means to choose an above-mentioned 
M1?;W>^ikb'£yt$Lt <Dty*)%: observed image or an above-mentioned 
x.£rf§!^{t;i~5 <k^£K:, St^ft fluorescent image based on the output of 
J: 5^SgMi<£>^fctj£ above-mentioned quantity-of-light detection 
pJIt t "t" 5 o means are provided. 

By choosing an above-mentioned observed 
image or an above-mentioned fluorescent 
image by above-mentioned choice means 
based on the output of above-mentioned 
quantity-of-light detection means, while 
simplifying switching an ordinary observed 
image and a fluorescent image by a simple 
constitution, the detection of the illness site by 
the reliable fluorescent image is made possible. 

[0 0 0 9] [0009] 



[Example] 

J^T\ . L&ri* b^MSI Hereafter, the Example of this invention is 

^^^ffi^llt-ov^Ti&^^o described, referring drawing. 

[0 0 10] [0010] 

HI 1 RXtm 2 tt*38W©£ 1 M Figs. 1 and 2 is involved in the 1st Example of 

&miz.#t>9* mut^itmm this invention. 

rt&4ti^fiW«J5jc£^-f-^J5£ Diagram 1 is a block diagram showing the 

m, 0 2J4|giro£tt«!§5rtti constitution of a fluorescent observing 

Sli^iltw J: «9 Ehj&yt X 0 £rfiB endoscope apparatus. Diagram 2 is a 

*fUfcNp©frprt|aj»oS*W characteristic view showing the fluorescent 
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, &%7Fi~¥?&MX*&Z>o characteristic of the intra-corporeal structure 

when irradiating excitation light (lambda) 0 by 
the fluorescent observing endoscope apparatus 
of Diagram 1 . 

[0011] [0011] 

% 1 Hffi^J^^Tt^^rtiaif £ The fluorescent observing endoscope 

fifi* HI 1 {dTF-f J: o apparatus of the 1st Example, as shown in 

F*3 A L^S^Pfi^OH^$|5 Diagram 1 , the endoscope 1 which inserts in an 

{4<OiI^II^&2fctJ c i£5fc^^& intra-corporeal and obtains the ordinary 

^ttSF^tl 1 ts -^rt^lt observed image and the fluorescent observed 

1 1 7^/^ 2 £r^LTiI images of the observation site, such as the 

^Slf^Wfifeft 2>il illness site the ordinary illumination light source 

flFfiBK^S 3 RX$W)&yt X 0 3'which supplies the white light for a ordinary 

3 5 0 mm — 5 0 0 m observation to this endoscope 1 through the 1st 

m<D%) (DU—f (fflz_t£^* adaptor 2, and the laser apparatus for 

if , ^ y y |s i/ if, fluorescence 4 which supplies the laser of 

He-Cd if , ¥ ) excitation light (lambda) 0 (for example, 350 

^~ ifi*i!4 mm - 500 mm light) (For example, an excimer 

t s iiHfflBW3tat 3 cDy >y" 3 laser, a krypton laser, a He-Cd laser, dye laser) 

a/i^ff>6fe)l£(i<J: DF^JL^l the ordinary TV camera 6 which photographs 

T#^tl/cii^M^{t ; ^^2r the ordinary observed image obtained by the 

5 ^r^LT^^^'Sii^' endoscope 1 according to the white light from 

TV*^76t, ^^ffi if lamp 3a of the ordinary illumination light source 

^54 fi*tb<Df$)&yt I Q 3 through the second adaptor 5, the fluorescent 

^F^^lTitbftfcMit^ image photographing camera 7 which 

% 2T?Zf$ 5 £r;fr LTSH&i" photographs the fluorescent image obtained by 

ZikfttitiSkfaX *y 7 t, fflflf the endoscope 1 by the excitation light (lambda) 

TV*^76i:J;!) tSM&£tifc 0 from the laser apparatus for fluorescence 4 

iiM^^if-^^jf-^-^aL through the second adaptor 5 f CCU8 which 

5 CCU (# carries out the signal processing of the ordinary 

^^/"Fn — - zi-~y h) observation photograph signal photographed by 

8 t , ^yti^Wi^ ^77(lJ: the ordinary TV camera 6, and forms an 

^^^^tifc^^JS^jf #2rfl ordinary image (camera * control * unit), the 

L^^®^££fiH~ 5^; fluorescent image processor 9 which carries out 

TtHJ^&ia^fl 9 t s ^tytWlk the signal processing of the fluorescent 
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&§Sg9-r*{f-£f*Q ! g£ti<5g photograph signal photographed by the 

3fc8l^{f ^<OBi^% <fc K> JEVilS fluorescent image photographing camera 7, 

&<D%kytytM$:ikiij L1&&.1$GL and forms a fluorescent image, the video 

^rp^S'J-t"5 frtx/f yf-v? switching controller 10 which detects the 

n^Ho — 7l0ir, fluorescent quantity of light of a wavelength 

&t*£3te®&S: Xf) L trt^ longer than the excitation light of the fluorescent 

•^yf V^^y Fn-7 i photographing signal by which a signal 

bWfiS'Hf «fc 9 ilSHH^ processing is carried out by the fluorescent 

image processor 9, and distinguishes the illness 

* -4 y 1 1 t s fft^^C site, the video switcher 11 which inputs an 

y^-f 1 1 ;6»ib<75fcB75iIH^£:^ ordinary image and a fluorescent image and 

TFiT&^ — Z 1 2 t ^ilxiTtS outputs an ordinary image or a fluorescent 

jfc&tiZo image with the identification signal from the 

video switching controller 10, and the monitor 
12 which displays the output image from the 
video switcher 11 are provided and it is 
constituted. 

[0 0 12] [0012] 

31 1 7 # 2 lt s K7 4 '< 1 The 1 st adaptor 2 switches the white light from 

3 X**IW) ;7-14 %mWl1~Z> lamp 3a of the ordinary illumination light source 

r. t \Z. J; *) mnmwytM 3©7 3, and the excitation light (lambda) 0 from the 

>7°3 a t^h(D^^%t^%^ laser apparatus for fluorescence 4 by driving 

^—f'^W. 4frh <Dffl)%Z% X 0 the movable mirror 14 by the driver 13. (In 

%ty<Q&x. m 1 iCfcV^T, & Diagram 1, the position of the movable mirror 

■&yt<DWfu-<7)*IW) ^7-14© 14 in the case of the white light is a continuous 

{ififi^^ v Ehf&ytl 0 <DW>u- line. The position of the movable mirror 14 in 

<D»IW)5. y—l 4tf){igf4$£ the case of excitation light (lambda) 0 is a 

W) , fa^M 1 fa%ffMi~Z>7 broken line.) A light-guide is carried out to the 

<< h#-f K 1 5 <£ 5 light guide 15 which passes through the inside 

t/iotv^. 7^ h'l of an endoscope 1 . 

5 li|S 17^2 7)>b <D}t£ A light guide 15 transmits the light from the 

F*)$Jt 1 tf>3fcflS»c:45i£U 9ci$j 1st adaptor 2 at the end of an endoscope 1. It 

tiijjlzM%-tZ> J; p fcftoTV* irradiates the end forward. 

5o MM£fritzyt\z.£ %>^M% The return light from the observation site by 

tiLti*t><om 9 3tf±ft&k (Sfl!? the irradiated light is transmitted as an observed 
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[0 0 13] 

2T?y? 5 M\ .K?^/<1 8 

•c bt» $7-1 9 zmm-tz z 
m&n°IW} 5 7-19 cD&gii 

HSU ^7tH»^±J#C0-5Ii] 

$7-1 9 0&fifi«) s ii 
ttm§&ft&a#TV;t;> 7 6 

7K*< 0 ii^TV^7^ 7 6T* 
tt, 5CGD 2 OKlJ: <9 

ftifcfll C C U 8 
5„ 



image (an ordinary observed image or 
fluorescent observed image) to the eye-piece 
part 17 of an endoscope 1by the image guide 
16 which paisses through the inside of an 
endoscope 1. 

[0013] 

The second adaptor 5 is detachably connected 
to the eye-piece part 2. 

The second adaptor 5 switches between 
ordinary observed image and a fluorescent 
observed image by driving the movable mirror 
19 by the driver 18. (The position of the 
movable mirror 19 in an ordinary observed 
image is a continuous line. The position of the 
movable mirror 19 in a fluorescent observed 
image is a broken line.) An ordinary observed 
image is guided to an ordinary TV camera 6, 
and a fluorescent image is guided to a 
fluorescent image photographing camera 7. 

In an ordinary TV camera 6, an ordinary 
observed image is photographed by CCD20 
incorporated, and a ordinary observation 
photographing signal is transmitted to CCU8. 



[0014] [0014] 

^^i^ii^TJ ^77 Til, i&Jt In a fluorescent image photographing camera 7, 

®^^$tIh]|e7 -r 1^9 2 1 £r;ft optical amplification of the fluorescent observed 

Lt^^-v ? • -4 ^7>">7 7 image is carried out by the image * intensifier 

>fir (I. I) 2 2-C5t*t#it (I.I) 22 through the rotation filter 21, and it 

CCD2 3-CflHfeL\ £#JHfe photographs by CCD23. A fluorescent 

it -%-$:1kytWii£.%±M-!£\M. 9 \z.fc photograph signal is transmitted to the 

i3ti~<5 0 fluorescent image processor 9. 

[0 0 15] [0015] 

r^T% I! 2 M&tc X 0 SrflS Here, the fluorescent characteristic when 
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It L£L&f<Dl£yt¥ffeZ7Fir 0 &l irradiating excitation light (lambda) 0 is shown in 

4 2mm©ig3tA 0 a diagram 2. 
X*'&tbtlZ>mm<D&ytlt* IE# For example, at the normal site, the strength 

Ui±X'te*:<Dfe&frfa < % of the fluorescence of the structure obtained by 

gBT-li, &%<Dja.\, ^T'jEft- the 442 mm excitation light (lambda) 0 is strong. 
it^i?v\ o£ <0 , IH1 3 A. 1 , In a lesion, is weak compared the normality at 

X 2 ksE%b1% : £X-%.ytfeg. the side with a wavelength short. 
<DJ£^^J|&.2>eO"C\ ZL<D X The ratio of a fluorescence intensity depends 

1 , X 2 (Ditm^ih^ZtX on (lambda) 1, (lambda) 2, normal and the 
'W&Z. t jE^5rESiJi--5 ~ t lesion in other words in the drawing. Therefore, 
#-5 0 ^:<Dtc#>^ Ih3$s7 -t/u^ the lesion and normal can be distinguished by 

2 1 }£ <fc 9 A 1 , X 2 <D^% obtaining this ratio of (lambda) 1 and (lambda) 
^£#8f£LTCCD 2 2T-M 2. 

-f-5J: 9 ^&oTl^-5 0 For this reason, the rotation filter 21 

separates the fluorescent image of 1 (lambda) 
and 2 (lambda), and it photographs by CCD22. 

[0 0 16] [0016] 

^LT, HI 1 djoi^T, "lii? And, in Diagram 1, the movable mirrors 14 and 

7-14, 1 9 nf'f 19 synchronize by the timing controller 25, and 

V h n — y 2 5\z£9 |p]$j LT are driven by drivers 13 and 18. Driving timing 

K7^^1 3 , 1 8 T'lEift^ix, of the motor 24 which carries out the rotation 

^;^21 ZmUmWilr driving of the rotation filter 21 is also controlled 

5^-^2 4 <DmW) 54 by the timing controller 25. 

tifj 5 >?=iy ha — 7 2 5 - 

[001 7 ] [0017] 

jp^ fT^^'C yf 1 -*' 1 1 li. In addition, the video switcher 11 outputs an 

ISIiSUiff X K> ii^lIH^fcfi ordinary image or a fluorescent image with an 

^ytm^tHtsir^tK 7vY identification signal. 

^-f •>5 L 2 6 \Z. J; oT tils'® However, it has come to be able to perform 

jg.t.tzltW[ytWig.CDty <9 fez.fr the switch of an ordinary image or a fluorescent 

T*f -5 <£ o l:4otV^o image also by the foot switch 26. 
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(0018] [0018] 

Z<D£o\z, W> 1 MMffltDltyt In this way, according to the fluorescent 

St^rt^^eB^itLfi, t'x observing endoscope apparatus. of the 1st 

t^'fyfV/^yhD-yl Example, the lesion and the normal are 

OX'l ^ , X 2 <Dit^&$;£> distinguished by obtaining the ratio of (lambda) 

3:i£-eJS3S£jE#&IZJ!>iJU 1 and (lambda) 2 by the video switching 

bfx^^^f y^-Y 1 1 A s b'rt controller 10. 

^-fyfv^ayhn- 710 The video switcher 11 outputs an ordinary 

^bcoifaSUlf ^l:: £ 9 iiSlHt image or a fluorescent image with the 

*fcf43bte!Hfe£rtfi^J LXs * identification signal from the video switching 

=■9 1 2T-aj^®^Sr^1" 5 controller 10. 

©t, iii?Mt$fe£*}tete£:<B Since an output image is displayed with a 

^fl&^asgift^HcfTfrfri/Si: monitor 12, while the switch of an ordinary 

J:5S£E8&{fc<0 observed image and a fluorescent image is 

$?fcb/^$£ltl::"C# 5„ performed automatically, the detection of the 

illness site by the fluorescent image is made 

reliably. 

[0 0 19] [0019] 

fo\z.l$ 2 HiSFlli-ov^Tffti^-t" Next a second Example is demonstrated. 

5, 03 &V ^ LH 5 li^^flco Fig. 3 or 5 is involved in the second Example of 

» 2 Hlt*f!lfc«t> 9, @3lit this invention. 

3t&lS5rt&$£2£ll0>fll/iJc£:^1' Diagram 3 is a block diagram showing the 

$fj&H, IH 4 li@ 3 <D U— If 7° constitution of a fluorescent observing 

^—^(D^BWz.X.h^M^ endoscope apparatus. Diagram 4 is an 

(DfeWM U—tf cobs. &f Srfft explanatory drawing explaining irradiation of the 

5f&9!Hk H 5 (ill 3 co|? 1 T laser for treatments to the disease part by the 

<nW&V\\z. J; ^fpi^ffl ^ modification of the laser probe of a diagram 3. 

—if CO U— if 7°n — y^GO#fc#p Diagram 5 is an explanatory drawing explaining 

S:BW!1"5tfci!HEI'?fc3. S5 2 the supply to the laser probe of the laser for 

%M&U*$5lMMWt\5.b k£ treatments by the modification of the 1st 

PI£"efc3tf>T, Sft5f#j£co adaptor of Diagram 3. 

^RWL, l^—t&JjJc £1*1*1 C4f Since the second Example is almost the same 

f-^oftlft^fi^BS-fSo as the 1st Example, it demonstrates only 

different constitution. 
Attachment description omits the same 
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symbol as the same constitution. 



[0 0 2 0] 

/V 3 1 V— if — -/ 3 2fc 

U-f/D-y 3 2(2, gl7 
^7°* 3 3 (C^g^ElC^^ 
*VC:}o«?,S&l T#-?5 3 3(1, 

^t'-A^yij 3 4fc«k 9 

2#<7}7t3[tC#gitU 
-if7°n-y3 2 > i&XZyJ 

h#V Kl 5(^#7fei-5J;9lC 

M 1 H3ife#J?>®iig7c i TOIC pI 

7*0-^3 2, 7^h^Kl 
Wt*l««ilSIC 4 efc6. 



[0020] 

As shown in Diagram 3, in the second Example, 
the laser probe 32 passes through to the 
treatment-tool channel 31 of an endoscope 1 . 

The laser probe 32 is detachably connected 
to the 1st adaptor 33. 

The 1st adaptor 33 separates the excitation 
light from the laser apparatus for fluorescence 
into two beams by the beam splitter 34. 

One side is used as the laser probe 32, and 
the other is light-guided to a light guide 15. 

These two beams are switched by the white 
light and the driver 14 by the movable mirror 14 
like the excitation light of the 1st Example. The 
laser probe 32 and the light guide 15 are 
supplied. . 

The other constitution is the same as that of 
the 1st Example. 



[0 0 2 1] 

3 2 ^nmi<D^ 



[0021] 

By constituting in this way, in addition the effect 
of the 1st Example, the second Example can 
expand a fluorescent observation area, making 
the end of the laser probe 32 passed through by 
the treatment-tool channel 31 project from the 
end of an endoscope 1 . 

Since the area near the endoscope end 
separated from the endoscope can be 
observed simultaneously, the detection of the 
illness site can be performed more reliably. 
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[0 0 2 2] 

ZtX\ H4 (a) C0ct9(Cj£ 

\z < £.mm 3 6 <d#z&ugl& 
tfntiztitzm-k^, 04 (b) 

3 2 (D&^^BgMi^ifi^tt 
&~f $ 3 3^*1®] 5 7-3 7 £ 

ffi 4 J; 9 

^3 2^ro#*fflU-if^jt4 



[0022] 

In addition, as shown in Diagram 4, when the 
illness site of a living tissue 36 is detected while 
performing the fluorescent observation of a 
wide range as shown in Diagram 4 (a), by 
providing the condenser 35 with a short focal 
distance at the end of the laser probe 32, as 
shown in Diagram 4 (b), bringing the end of the 
laser probe 32 close to the illness site can 
perform a laser cauterisation treatment 
immediately. 

Moreover, as the method of performing a 
laser cauterisation treatment, as shown in 
Diagram 5, by carrying out amendment 
constitution of the movable mirror 37 at the 1st 
adaptor 33, the laser radiation from the laser 
apparatus for treatments 38 is switched to the 
laser probe 32 and may be made to supply. 

Timing of switching is controlled by the driver 
14 to be carried out when, the illness site is 
detected by the laser apparatus for 
fluorescence 4. 

In this case, incidence N.A of the excitation light 
from the laser apparatus for fluorescence 4 to 
the laser probe 32 is enlarged. 

By making incidence N.A of the laser for 
treatments small, the radiation square of 
excitation light becomes large. 

While an observation area spreads, the 
radiation square of the laser for treatments 
becomes small. 

The laser of a big power density can be 
irradiated to the illness site. 



[0 0 2 3] [0023] 

2fc£SB 3 HJEtfiJKoVTffclK-f Next the 3rd Example is demonstrated. 
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S. 0 6 fc-V^LE8tt#$B03© Figs. 6- 8 are involved in the 3rd Example of 

aE3Hll5«fc«t>9, H6fi^ this invention. 

^feU^rt&ISIggWfil^Sr^rf- Diagram 6 is a block diagram showing the 

Mj&m, m 7 am 6 <D&?tytm constitution of a fluorescent observing 

endoscope apparatus. Diagram 7 is a block 

BK HI 8 \m 7 om3t3t*«ffl diagram showing the constitution of the 

iKllOfMI SrffcfE-f 5 ^ ^ 5 ^ fluorescent quantity-of-light detector of Diagram 

^H"Cfc-5o B 3 ^JS^iJli^ 1 6. Diagram 8 is a timing diagram explaining an 

MM&lt A/(h'|pIDT-fo5<^ effect of the fluorescent quantity-of-light 

X\ Hfc3fllfifc©*Sft9!U detector of Diagram 7. 

— ^/jfcf-fip] C^-^-Srof-tUiW Since the 3rd Example is almost the same as 

li^lS§i"5o the 1st Example, it demonstrates only different 

constitution. 
The same symbol is attached to the same 

constitution. Description is omitted.. 

[0 0 2 4] [0024] 

0 6 o Jc, %2 T#-f As shown in Diagram 6, the beam splitter 41 

9 5 t ^5fc^$i^;27 1 7 7 i: <D which separates a fluorescent image between 

F^c:j£3fc&£r#8H"5 f — A* the second adaptor 5 and the fluorescent image 
T/yy^^l^rlxH, f— photographing camera 7 is provided. 
7°y y £ 4 l J: 9 ^Hl^ixfc It is constituted so that a display image may 

^tefca>£3te3te4£^#3fc*8l be controlled by the image display control 43 

tti&ff 4 2 f&tti-f 5 w t X\ which substitutes the video switcher 1 1 of the 

^ytytMlZ-gs^^xM 1 1st Example based on a fluorescent quantity of 

<75 fx j/f+l 1 (eft*? light, by detecting the fluorescent quantity- of 

-5®^^7^ftJ^J^©4 3 "C^tf light of the fluorescent image separated by the 

Wfc&Mffl-fZ) X o \£ftrfL£ti beam splitter 41 by the fluorescent quantity-of- 

light detector 42. 

[0 0 2 5] [0025] 

^3t^4feffl^a4 2(i, HI 7 The fluorescent quantity-of-light detector 42 

IdTF-t" J; 9 & y$ % divides a fluorescent image into two wavelength 

7-4 5 £«fc 9£3tefc£-2o<0 bands (lambda) 1 and 2 (lambda) by the dike 

iS^^JfiScA 1,12 {c#§'JU lock mirror 45, as shown in Diagram 7. The 

%^t^.y * hVJ $r— K (A P sampling of each fluorescent quantity of light of 
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D) 46, 4 7 "C 2 o^jgS^ two wavelength bands (lambda) 1 and (lambda) 

*1 1 . * 2 <7)&*<D:£3fc7t 2 is carried out by sample-and-hold circuits 

ifcifV^Vu*— A- (S (S/H) 48 and 49 by the high sensitive 

/H) 4 8, 4 9t*t^!Jy photodiodes (APD) 46 and 47. 

^■fSo t^/y V^^tifcS Each fluorescent quantity of light of the 

1,^2 (D&*<D% wavelength bands (lambda) 1 and 2 (lambda) 

^fe^ti^^^lElSS 5 0 T'l^I by which the sampling was carried out is 

U ffi^nZ^-fmytyt-McVfr calculated in the calculation circuit 50. 

%>fa¥o fa^cWSHrZ) ZtX\ The timing controller 25 and an image display 

^'f 2 5R control are controlled by judging whether it is 

0Wfe*^Wfa^H&fMfl|i1"5 the fluorescent quantity of light which shows a 

J; o {d&oTV^o disease part. 

I 0 0 2 6 ] [0026] 

Mft*$?fcbi£M4 2T*te, JS In the fluorescent quantity-of-light detector 42, 

^SBSr^.i"*3fe3t*i s ^ai$ti when the fluorescent quantity of light which 

frv^-a fi, $4 % i/if^is' Y shows a disease part is not detected, as 

d— 7 2 5 {C^fLT, i8 (a) shown in Diagram 8 (a), to the timing controller 

(C^-f J; 5 Id, il^^^jfc^ 3 25, it makes the irradiation period of the white 

fa h <D E3 &%<D BSft^^ £:ft light from the ordinary observation light source 

H8 (b) lc^i-«t5^, 3 long. 

f)tffil^-fgt4^b©lg It controls to make the irradiation period of 

yt<OM$iMTm\ : &1a.< i~Z> «t 5 £ the excitation light from the laser apparatus for 

ffl'MirZ> 0 r©8r£, ?£SS8B# fluorescence 4 short, as shown in Diagram 8 

fcV^£fcfl+#fclE3$&*r (b). 

t tzM&W& £ % 5 r. i a* -e Consequently, when there is no disease part, 

t , I^H^O^A^S^^ 5 §^ the observation image with sufficient brightness 

fcfcS. *fc#53E*BJ*r^1"** can be obtained. 

3ti*^tU £iLfc^HHi, ^^f The inserting acquisition work of an 

^y^ny |^p-72 5 (C>Pt U endoscope etc. becomes easy, 

t, HI 8 (c) l^fiplc, Moreover, when the fluorescent quantity of 

M1£W,^ytW 3 fa b <D&&%<D light which shows a disease part is detected, as 

fl8Jl+JWPfl£$S< , HI 8 ( d ) shown in Diagram 8 (c), to the timing controller 

J; o M^ffl if^fi 25, it makes the irradiation period of the white 

4fab(Dfift&yt(D?®MM?m\$:%: light from the ordinary observation light source 

<-t5£oizt®Wrz>o 3short. 
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ffi&Ufc&ZWf'&fctt+jfr It controls to makes the irradiation period of 
ft K <5 $ Sr^T Lfc^3te®&£# the excitation light from the laser apparatus for 
Z>Zb frX t . JS£SP0)f£Br^ fluorescence 4 long, as shown in Diagram 8 (d). 
#3£Ja(cft5o Consequently, when there is a disease part, 

the fluorescent image with sufficient brightness 
can be obtained. 

A diagnosis of a disease part etc. becomes 
easy. 

[0 0 2 7] [0027] 

4 MMffll^\,^xmW1- Next the 4th Example is demonstrated. 
5o 19 RUm 1 0 tt#$8W© Figs. 9 and 10 are involved in the 4th Example 
W,4$lMm\Z-&t> } 0s of this invention. 

ytW,£;ftU$k^Wi(DWU(Dffif$ l Diagram 9 is a block diagram showing the 
%7jki-Mf&m. mi 0 Jill 9 <D constitution of the principal part of a fluorescent 
!^3teffi§&rt&&3£fiO!S£^0j0) observing endoscope apparatus. Diagram 10 is 
MlR<DMf& : &7F-$~^j&MX*fo a block diagram showing the constitution of the 
5 0 fU^Mfill 1 MMfilt principal part of the modification of the 
15 1 AsiiWl CXfoZ><DX\ ^ft fluorescent observing endoscope apparatus of 
5«toRWL, Wl-mm^ Diagram 9. 

WtraC«F*S:ottRM»4*l»i" Since the 4th Example is almost the same as 
3o the 1st Example, it demonstrates only different 

constitution. 
The same symbol is attached to the same 

constitution and description is omitted. 

[0 0 2 8] [0028] 

% 4 MMWlt, HI 9 ClTF-f- J; 5 The 4th Example has provided the image guide 

^ISi6 lW^-i/^ for fluorescence 62 in the endoscope 61 

K 1 6 h\Vh\\\Z-^%^4 / —is independently from image guide 16, as shown 

U 4 K6 2£s£tfTl^o -t L inDiagram9. 

"C-Y ^ — isjf'f K 1 6 &U^?fe And by the second adaptor 63 which carries 

ffl^f^— isjfsf K6 2;6>b<£>^ out incidence of the image from the image 

'kX^^T^>%2 T#-?$ 6 3 X guide 16 and the image guide for fluorescence 

f3:> 4 i?3f<f Kl 6t5^cd 62, it photographs the image from the image 

itlixy^ K*>f s/^- 6 4 23:15 guide 16 by the ordinary TV camera 6 through 
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mmtzm 



$7-6 5 Sr^tTii^TV* the slide switch 64 and the mirror 65. The 

^76 i&Jtffl 4 / image from the image guide for fluorescence 62 

— v 7 ^^ K6 2 J* is photographed by the fluorescent image 

7>T Kx-f j/ 5 s - 6 4 £t> LTfi photographing camera 7 through a slide switch 

)tM^/7 7t«$il5 64. 

«fc 5 fc&oTV^o *5-f K* A slide switch 64 switches the image of the 

4 v f- 6 4 fi, K7 >f 1 8 image from the image guide 16, and the image 

J;- *) 4 * — K 1 6 A* b <D from the image guide for fluorescence 62 by the 

fakikytRM K6 2 driver 18, and transmits to an ordinary TV 

0{fc&9) 9 gl^TiS camera 6 and the fluorescent image 

tTV*^76t photographing camera 7. 
^77 J; rt^ot The change timing is the same as that of the 

V^C* ■t©#J»J&x.*-1' 5 W change timing of the movable mirror 19 of the 

ttft 1 »^JW pJK) 57-19 1st Example. 

[0 0 2 9] [0029] 

w (O J; o\z.%A MM&l Xti Thus, according to the 4th Example, in addition 

Wf % ^ 1 ^JS^JW^)^:(c^n^. s to the effect of the 1st Example, it can 

M1%M&ig.b , $kytigL : &ft%t1~Z> constitute easily without providing means to 

fS^^Sii'iX, ffi^-lc separate an ordinary observed image and a 

4#$c"C# £>„ fluorescent image. 

[0 0 3 0] [0030] 

ffi> ^4 HHtfiJ-mY *-*y13 In addition, in the 4th Example, the image from 

-< Kl 6 ^fbco^te^y-f the image guide 16 presupposed is supposed 

-f 4W$7-6 5 £r^* to photograph by the ordinary TV camera 6 

ttlfT V7J / 7 6 X~Wi&-f through the slide switch 64 and the mirror 65. 
<5 t Lfc^\ Hi 0(C7^i"«t o However, as shown in Diagram 10, it may 

{w, rt#tfH 6 1 ^BiStCC C D 7 constitute so that an ordinary observation 

0 £rl*3M£it-5 w t X\ ii^Si image may be photographed by making CCD70 

f^&jfHfe^-S <fc 5 (clt^jc LT incorporate at endoscope 61 end. 



[0 0 3 1] 



[0031] 
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fSS, ±ie#«^jT(iii^TV In addition, in each Example, CCD20 of an 

#^76<DCCD20£ SfeTt ordinary TV camera 6 is supposed to 

ldS<3V^Tit^f 5 £ Lfc^ photograph based on the white light. 

ZCDCCD 2 However, this CCD20 can be set to CCD 

— ^-if ^ $ 7 4 SrSfcttix C which photographs a colour image by providing 

£ T*;# 7 ^!Hft£rfiMfe"f"2> C C a colour mosaic filter to a plane of incidence. 

Di:t5l t^T*t5o £fc, Moreover, it is good also as an ordinary TV 

Sfe)£3:R, G, Bt£#Kii"5 camera which photographs a colour image by 

ji"7 — 7 4 J\s$ ^rt&CtS w t X* providing the colour filter which separates the 

* 7— liftSr!Stt»i"5iiST V white light into R, G, and B. 

^^7<t LTtS^L, ii^flB it is made to sequentially supply the 

W3te«3 6**&R, G, B (DM illumination light of R, G, and B from the 

Wft^WkWittZ) J: o \Z U ordinary illumination light source 36. 

w<7)#y&^^f $ >^{cp]£8£it it is good also as an ordinary TV camera 

5 w <!r "C# 7 — Hfift£:ffiH&i~5 which photographs a colour image by making it 

ii^TV^7^7£ Ltt)fiv> 0 synchronize with this supply timing. 

[0 0 3 2] [0032] 



[3§f!<D$j^:] [EFFECT OF THE INVENTION] 

SX±.f&LVfi Ltzko \z.^$&ffi\z. X As explained above, according to this invention, 

tUi> iiiR^I&C: J: 9 ^Jt^tij by choosing an observed image or a fluorescent 

^^(DttS^{wS^5\/>T x H^{^ image by choice means, based on the output of 

*fcfi^3te®fe£iliJRl-5 Z t quantity-of-iight detection means, .the effect that 

X\ W!**«jfttJ; 9, ii^H the detection of the illness site by the 

%£&tikycikb<Dtyr) fg) fluorescent image can be performed reliably 

^it'tZ b&\^s ^M^^^ti^ while simplifying switching between an ordinary 

S^SpP&o^ttSSrtf 5 w observed image and a fluorescent image by a 

b&Xi* & t^^o Stl^^feSo simple constitution, is expectable. 

[0ffi©ffi¥ftlft03] [BRIEF EXPLANATION OF DRAWINGS] 



[Ell] [FIGURE 1] 

% 1 MM&tt^&%1£ytM^fa i & The block diagram showing the constitution of 
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lt!a£fL^^J$£^i~f$h$c;IIIc> the fluorescent observing endoscope apparatus 

based on the 1st Example. 

[02] [FIGURE 2] 

M 1 (D&ytWLf&ft&Ml&fflz. J: The characteristic view showing the fluorescent 
•5 Ehl&yt X 0 £rfl?,tt LfcBrfCD characteristic of the intra-corporeal structure 

when irradiating excitation light (lambda) 0 by 
ttHlo the fluorescent observing endoscope apparatus 

of Diagram 1 . 

[03] [FIGURE 3] 

%2MM&l\z&Z>%yt%imftffi The block diagram showing the constitution of 
!lL3£IL<^t#j3££r^"t~f#fi£IIDo the fluorescent observing endoscope apparatus 

based on the second Example. 

IM4] [FIGURE 4] 

m3<DU— *fzfu — yco^J&m Explanatory drawing explaining irradiation of 

(c X&lPl^U^ (DitsWM if' the laser for treatments to the disease part by 

<Dm$d%WLW-? %WtWm o the modification of the laser probe of Diagram 

3. . 

[IH5] [FIGURE 5] 

0 3<£>3ll T ¥ ~7 5 (D^WWz. Explanatory drawing explaining the supply to 

XZinMR u—f(D u—fy^u the laser probe of the laser for treatments by 

— y^cD^^lrlft^i"^!^^ the modification of the 1st adaptor of Diagram 



[HI 6] [FIGURE 6] 

% 3 ^^Wc^S^^li^F^II The block diagram showing the constitution of 
^i££ffi<7^/&£^"t"f#fiSc0 o the fluorescent observing endoscope apparatus 

based on the 3rd Example. . 

[17] [FIGURE 7] 

HI 6 (D^%%mW^W(om^ The block diagram showing the constitution of 
&7jk-fyo y ? H 0 the fluorescent quantity-of-light detector of 

Diagram 6. 
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[H8] [FIGURE 8] 

H 7 (DgytftrnfeiiimWiOftft The timing diagram explaining an effect of the 
%Wft1rZ> $ << % V ^H 0 fluorescent quantity-of-light detector of Diagram 

7. 

[H9] [FIGURE 9] 

^4 ^fflfr^zJ&^ikftW&faffi. The block diagram showing the constitution of 
M$&W.<D^%$<DMn!sL$:?f;i-M)8, the principal part of the fluorescent observing 
IHo endoscope apparatus based on the 4th 

Example. 

[010] [FIGURE 10] 

HI 9 £>3bteSlSirt&&^lB<B3£ The block diagram showing the constitution of 
M&l<D^$V>(Dffii$, £^-ff#J5& the principal part of the modification of the 
G3o fluorescent observing endoscope apparatus of 

Diagram 9. 
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[EXPLANATION OF DRAWING] 

I. .. endoscope 
2... the 1st adaptor 

3... Ordinary illumination light source 

4... The laser apparatus for fluorescence 

5... second adaptor 

6... ordinary TV camera 

7... fluorescent image photographing camera 

8...CCU 

9... fluorescence image processor 
10... video switching controller 

II. .. video switcher 
12... monitor 

13, a 18... driver 

14, a 19... movable mirror 
15... light guide 

16... image guide 
20, 23...CCD 
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2 0, 2 3 -CCD 21... rotation filter 

2 1 •••mfc7'(/l'# 22...I.I 

2 2-1. I 25... timing controller 

2 5-^^^y^nyhn-7 
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[FIGURE 1] 
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3a : lamp, 4 : Laser apparatus for fluorescence, 9 : Fluorescence image 
processor, 10 : Video switching controller, 11 : Video switcher, 12 : Monitor, 13 : 
Driver, 18 : Driver, 25 Timing controller, 26 : Foot switch 
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IH2] 



[FIGURE 2] 



#. 




Vertical axis : Fluorescent sensitivity, 
Horizontal axis : Wavelength 

upper curve : Normal 

lower curve : lesion 

[El 4] [FIGURE 4] 




(a) lb) 
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[FIGURE 8] 
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(d) ESS1* off 

(a) , (c): Ordinary light, (b), (d) : Excitation light 
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[FIGURE 3] 
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3a : lamp, 4 : Laser apparatus for fluorescence, 9 : Fluorescence image 
processor, 10 : Video switching controller, 11 : Video switcher, 12 : Monitor, 13 : 
Driver, 18 : Driver, 25 Timing controller, 26 : Foot switch 

[051 [FIGURE 5] 




3 : Light source for endoscopes, 4 : Laser apparatus for fluorescence, 1 3 : Driver, 
38 : Laser aparatus for treatments 
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[06] [FIGURE 6] 




'J 

s 

1 


t 


r7~'> 






3 







3a : lamp, 4 : Laser apparatus for fluorescence, 9 : Fluorescence image 
processor, 12 : Monitor, 13 : Driver, 18 : Driver, 25 :Timing controller, 26 : Foot 
switch, 42 : Fluorescent quantity detector, 43: Image display controller 
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[H9J [FIGURE 9] 




2 : First adaptor 

Arrow : To fluorescent image photographing camera 
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[071 [FIGURE 7] 
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Left : Fluorescent image, 

Right upper : Timing controller, lower : Image display controller 
Calculation circuit 
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[FIGURE 10] 
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2 : First adaptor, 1 8 : Driver 

Arrow : To fluorescent image photographing camera 
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[0021] 

By constituting in this way, in the second 
Example, in addition to the effect of the 1st 
Example, a fluorescent observation area is 
expandable by making the end of the laser 
probe 32 passed through by the treatment-tool 
channel 31 project from the end of an 
endoscope 1. 

Since the area near the endoscope end 
separated from the endoscope can be 
observed simultaneously, the detection of the 
illness site can be performed more reliably. 

In addition, although not shown in Diagram 3, 
it may make to the constitution which light-guide 
white light from lamp 3a to both laser probe 32 
and light guide 15, like excitation light. 

In this case an ordinary observation area is 
expandable. 



[Procural Amendment2] 



[Title of document for amendment] 

Drawing 



ffijEM&%n&] IH3 



[Item to be amended] Diagram 3 



[Method of amendment] Alteration 
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[031 



[FIGURE 3] 
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3a : lamp, 4 : Laser apparatus for fluorescence, 9 : Fluorescence image 
processor, 10 : Video switching controller, 11 : Video switcher, 12 : Monitor, 13 : 
Driver, 18 : Driver, 25 :Timing controller, 26 : Foot switch 
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